The effects of water current increment on rainbow trout (Oncorhynchus mykiss) culture were investigated during a 35 day experiment. Fish weighing 5.5 g were stocked in aquarium tanks. Four different water speeds (0, 3.5, 7, 10.5 cm/s) were provided for each treatment in three replicates. These different currents water were provided by reusing outlet water of each culture unit. Length, weight, daily growth rate (DGR), specific growth rate (SGR), condition factor (CF) and survival rate (SR) were evaluated in each treatment. Also, the changes of NO2, NO3, NH3, NH4+, total hardness and pH were measured. The data variance analysis showed significant differences among all treatments during the first week (P<0.01). However, these results were not observed in following days. Based on Duncan's test results, the best survival rate (97%), daily growth rate (1), SGR (6%) and average weight (24g) were achieved in 10.5 cm/s.
Effect of water current on some growth performance and water quality in a closed rainbow trout (Oncorhynchus mykiss) culture system Introduction During the last decade, rainbow trout (Oncorhynchus mykiss) production has been expanded in Iran and its amount grew from 9000 mt in 2000 to 130000 mt in 2014. Aquaculture increment could be considered as one of the main reasons for water pollution in the world. Thus, water quality protection in fish culture is important and this leads industry to use modern systems such as recirculation aquaculture system (RAS) in order to get maximum production without polluting water. The possibility of outlet water refining is the main advantage of these systems and pH, temperature and control of bacterial disease are their other advantages (Willoughby 1999) . However, they are very expensive. But what would be happened if some functions of RAS are eliminated and water velocity is increased through the culture unit, larger fish can stand against more water velocity (Sedgwick 1990) . Therefore, this experiment was undertaken to evaluate the effect of water velocity, physical filtration and aeration in a closed rainbow trout culture system. The study was run via a randomize complete blocks design with 4 treatments in 3 replicates. Different water velocities of 0, 3.5, 7, 10.5 cm/s along with twelve plastic aquariums (200×40×15 cm) were considered.
Materials and Methods
The experiment was carried out during a period of 35 days in Khojir Natural Resources Station, Tehran, Iran. Each plot contained 60 L of water with a Renault air pump for aerating. Rainbow trout weighing 5.5 g were provided from a private farm in Semnan province. Twelve fish were introduced to each aquarium after 48 h adaptation and feeding was started 48 h after fish transportation. Water recircu-lation was performed by external electrical pumps via each plot which was connected to 30μ mesh size filter bags in order to physically filter water. These filter bags were cleaned manually daily, using fresh water. Evaporated water in each plot was replaced by isotherm fresh water. The water was gathered from the bottom of each plot by pumping and recirculating to aquarium after filtering. Fish stocking was considered 200/m2, which was more than two fold Iranian farms average density. Fish were fed with a commercial food (Biomar Company, France) at 4% body weight (Jeffrey 1999) 5 times a day between 7 am and 7 pm. Feed comprised of 54% crude protein, 18% crude fat, 0.5% fiber, 10% ash and 1.4% phosphor. Water temperature and pH were measured daily during the experiment. Also, fry weight, length, specific growth rate (SGR) daily growth rate (DGR) survival rate (SR) and condition factor (CF) were weekly measured using below equations (Castell & Tiews 1980) : DGR: [(final weight (gr) -initial weight (gr) ) ÷ experiment days]×100 SGR: [(Ln final weight-Ln initial weight) ÷ experiment days]×100 CF: (weight (g) ÷ lenght3)×100 SR: (live fry÷ total plot fry)×100 Data were analysed by SPSS software, version 14 and Duncan's averages comparing test was used to determine the best fish indexes averages among different treatments.
Results
Average oxygen demand was 7, 7.5, 8.5, 10.5 in 0, 3.5, 7 and 10 cm/s treatments, respectively. Table 1 shows significant difference for measured variables 
Discussion
Concerning high fish density in this survey, water velocity was increased till dissolved O 2 and CO 2 increased and decreased during water fell, respectively. Summerfelt, Vinci & Piedrahita (2000) showed that water oxygenation along with CO 2 elimination are necessary factors in water reuse aquaculture systems. Our results implied that water velocity increment by outlet water reuse can also moderate these two factors. Clarke (2003) suggested that oxygen injection could increase fish raceway capacity, although our results showed that this matter could be done by water velocity increment through reuse of filtered outlet water. Water velocity increment increased mixing level between air and water. This could result in better dissolved O 2 and CO 2 balance in water. CO 2 concentration could be bearable till 24 mg L -1 by rainbow trout in culture unit (Good, Davidson, Welsh, Snekvik & Summerfelt 2010) , although we never recorded such CO 2 concentration during the experiment. At the same time, CO 2 reduction in faster treatments was more evident. According to Martins, Pistrin, Ende, Eding & Verreth (2009) studies, solved and dissolved matter concentrations could be inhibitor factors in recirculation aquaculture systems, so their high amount could result in fry mortality. The results of this experiment showed that stocking density level could be differential based on water velocity in fry bearable limitations. In our study, water velocity increment was provided by outlet water reuse after physical filtration and aeration only. Our results justify Colt's findings who introduced water speed as an effective factor on reducing water pollution (Colt 2005) . It was seen that water pollution occurred gradually and is reusable after aerating and total solid sediment (TSS) elimination. This issue has been supported by the previous findings (Summerfelt, Davidson, Waidrop, Tsukuda & Williams 2004; Summerfelt & Chris 2005; Stewart, Boardman & Helfrich 2006) . In this experiment, stocking density was more effective on fish growth and survival rate rather than water quality, and this matter has previously been reported (North, Table 5 The results of fry ANOVA and Duncan's test in fifth week Blancheton & Belaud (2009) found that only water recirculation could supply fish survival without the necessity of water exchange. These results were justified by our findings in current water treatments, although this result was not observed in control treatment (0 cm/s). In this experiment, weekly biometry showed some differences which could not be seen during the 35 day experiment. Duncan's test results justify that in the first week, the fourth treatment (10 cm/s) took the best rank (a) of growth factors excluding condition factor (CF). However, the reason was not distinctive and requires further studies. The weakest results were observed in static water treatment (control) while the fourth treatment (10 cm/s) provided better results than the other treatments. It seems water velocity in our experiment was more important than water resource and its quality, so that water speed increment could affect water quality and adjust it to some extent. This survey was done in laboratory condition, so its examination in farm condition could be a good point for future studies. It is recommended that other higher water speeds be examined in order to determine the limitation velocity for trout culture under laboratory condition.
